Overexpression of ovine leptin in Pichia pastoris: physiological yeast response to leptin production and characterization of the recombinant hormone.
Ovine leptin was cloned in the methylotrophic yeast Pichia pastoris using a pPIC9K vector. Leptin was produced and secreted into the culture medium using the Saccharomyces cerevisiae alpha-mating factor prepro signal by five clones. Expression levels of leptin varied from clone to clone, depending on the copy number of the ob gene. Highest expression was observed with the single-copy clone S27 (250 mg/l). The modifications of culture conditions in batch and fed-batch culture increase the yield of protein. The use of higher cell concentration (63 g/l) before induction of oLept associate with a regulation of pH at 3.2, which decreases the effects of proteolysis, increases the expression level of the oLept to 402 mg/l. Moreover, compared with the non-producer clone, we observed a drastic decrease in growth rate and biomass yield in the leptin-producing clones. At the end of the fed-batch phase at pH 3.2 with clone S27, mortality rate reached 17.3%. Results showed that recombinant leptin production induced metabolic stress, and a negative impact on biomass yield and growth rate. We characterized the recombinant leptin produced by clone S27. It exhibited a molecular mass of 16 kDa, an N-terminal amino acid sequence identical to that of ovine leptin but with an additional tyrosine introduced by the cloning site. Moreover, it was found to be biologically active in vitro. The available production of a large quantity of oLept will strengthen the functional study for theoretical and practical purposes.